Approved for public release: distribution unlimited. The velocity and vorticity fields around an oscillating airfoil in compressible dynamic stall are reported. Phase averaged, two component laser velocimetry data were obtained at a freestream Mach number of 0.3 and a reduced frequency of 0.05. This is the first set of velocity data available at a high Reynolds number (540,000) under compressible flow conditions and it serves as a good database for development and validation of co~mputer codes. Of particular interest is the formation of a separation bubble, which bursts coincidentally with the formation of the dynamic stall vortex, adding an extra degree of physical complexity to the problem. 05. This is the first set of velocity data available and V) frequency shifted laser velocimeter was used for the at a high Reynolds number (540,000) under compressible flow measurements. Optical encoders mounted on the drive proconditions and it serves as a good database for development vided the pertinent time-dependent information. A novel apand validation of computer codes. Of particular interest is the proach of freezing the encoder data when coincident U and
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The z component of vorticity was calculated from the measured U and V components of velocity by first fitting a cubic spline curve to the data and interpolating the velocities in a -. 30 ' grid at a resolution of 1.25 min, using a second-order central -. convect because no discontinuities such as shocks were en----,•Lcountered within the measurement grid. Thus, the picture of -&= the flowfield is also quantitatively valid up to the point where 6 =a the particles were able to follow the flow properly. 0M • Figure  2a shows that at 0 = 171 deg (ot = 8.44 deg), a region .2m
of clockwise vorticity has developed over the airfoil, just around the location of the separation bubble, with a peak W f vorticity of -8 units in it. A region of counter-clockwise 7 66 vorticity could also be found above it, but the peak vorticity \5.
within it is only about 5 units. As the airfoil reaches an angle 2 3of attack of 10 deg (Fig. 2b ) the clockwise vorticity has increased to -I1 units, whereas the anticlockwise vorticity is • --05 still at 5 units. The extent of the vortical region has grown to about 2507o chord in both the x and y directions. As the airfoil pitches to higher angles of attack, the vorticity should increase steadily until the vortex begins to convect. angle of attack. Thus, a combined effect is felt by the airfoil, which should be seen in its vorticity field. A calculation of the .45 circulation 2 over the measurement region showed an increase C Vuntil the stall vortex convection was initiated and dropped -2• slightly beyond this angle of attack.
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The study leads to the following conclusions. 2) The clockwise vorticity was found to increase in the flow until the vortex begins to convect. 
